Analysis of goldenseal, Hydrastis canadensis L., and related alkaloids in urine using HPLC with UV detection.
A screening method was developed to extract and detect berberine and hydrastine alkaloids from goldenseal root powder and urine samples using HPLC with UV detection. The isocratic method was developed to detect alkaloids in 5 mL of urine prior to drug screening. Urine samples were spiked with the alkaloids at varying concentrations and extracted twice with 3:1 chloroform:2-propanol (CHCl(3):2-propanol). The extracts were combined, concentrated using nitrogen gas and the residue was then reconstituted with a mobile phase of acetonitrile:buffer (32:68). A 17 min isocratic run time was performed with a flow rate of 2.0 mL/min, and UV detection at 230 nm using a C(18) (250 mm × 4.6 mm) column at room temperature. The method showed good linearity for berberine (r(2)=0.9990) and hydrastine (r(2)=0.9983) over a range of 11.80 ng/mL to 17.64 μg/mL. The LOD for berberine in urine was 12.74 ng/mL and the LOD for hydrastine in urine was 54.48 ng/mL. Urine samples were spiked with goldenseal root powder and liquid extract as part of a blinded study to determine whether berberine and hydrastine alkaloids could also be extracted in vitro from goldenseal and show a presence in urine samples. Out of the 37 blinded urine samples extracted the two spiked samples were correctly identified based on the presence or absence of berberine and hydrastine. The results demonstrated that this method will enable laboratories to test for the herbal supplement in submitted urine samples prior to drug testing, avoiding false negative results.